A statistical view on team handball results: home advantage, team fitness and 

prediction of match outcomes 
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We analyze the results of the German Team Handball Bundesliga for ten seasons in a model- 
free statistical time series approach. We will show that the home advantage is nearly negligible 
compared to the total sum of goals. Specific interest has been spent on the time evolution of the 
team fitness expressed in terms of the goal difference. In contrast to soccer, our results indicate a 
decay of the team fitness values over a season while the long time correlation behavior over years 
is nearly comparable. We are able to explain the dominance of a few teams by the large value for 
the total number of goals in a match. A method for the prediction of match winners is presented 
in good accuracy with the real results. We analyze the properties of promoted teams and indicate 
drastic level changes between the Bundesliga and the second league. Our findings reflect in good 
agreement recent discussions on modern successful attack strategies. 

Keywords: Time series analysis of sports results, statistics, interdisciplinary applications of physics 



INTRODUCTION 



The interdisciplinary application of statistical physics 
methods has emerged constantly. For example, numer- 
ous investigations on time series analysis resulting from 
successive matches in sports leagues have been published 
in recent years [3-@. Most of the studies focus on the 
detailed analysis of soccer characteristics [l], 0] and the 
question if the champion is always the best team j4l.l5l.l20j. 
By having a closer look, it can be found that often 
the studies can be separated into phenomenological and 
model-free approaches. 

In contrast to the latter studies [H, H; S HI which often 
focus on a time series analysis, the phenomenological con- 
structs are based on the estimation of several parameters 
to answer open questions like the prediction of match re- 
sults [zHj|. 

In addition to the estimation of match outcomes, specific 
interest has been spent on the soccer goal distribution. 
Recent findings, following a larger discussion 1(J- HI con- 
cerning the distribution of goals of a team in a match have 
indicated a Poissonian distribution which reveals the in- 
terpretation of goals as rare events (2j . A few studies also 
aimed to yield a quantitative expression for the quality of 
the teams 0,0,l3j[l]- It has been recently validated, that 
a good variable for a detailed differentiation is given by 
the average goal difference of a team. It has to be men- 
tioned that in contrast to the public opinion, a time-series 
analysis has indicated a nearly constant value over a sea- 
son [l[ . This fact is also independent of coach changes [3} 
which is often the method of choice for team managers 
after a long period of failure. In addition to the detailed 
study of soccer characteristics, further results have been 
also published on the properties of basketball 16|,ll7| and 



the analysis of tennis matches HI, 3] ■ 
In contrast to the world-wide interest in soccer, team 
handball is popular mainly in Europe. A growing in- 



terest in the German Handball Bundesliga and in team 
handball in general over the last years can be found which 
is well reflected by the number of matches broadcasted at 
TV and the increasing number of active non-professional 
players j27j . 

For this study, we analyzed the specific characteristics 
of the highest league in german professional team hand- 
ball. The German Team Handball Bundesliga consists 
of 18 teams where each team has two matches against 
the other teams, one match at home and one as a guest. 
The Bundesliga can be seen as a round-robin tournament 
without playoffs or a final. Thus, a total number of 306 
matches divided into 34 match days are played during a 
season. After each season, the teams at the end of the ta- 
ble are replaced in the following season by the promoted 
teams of the second league. 

In this study we focus on a model-free time series analysis 
of team handball results of the German Bundesliga. The 
data set consists of ten seasons starting from 2001/2002. 
We will show how recently developed methods for the 
study of soccer characteristics [H, 0, El can be transferred 
to the analysis of team handball results. The direct com- 
parison between team handball and soccer results allows 
to extract specific characteristics and differences. 
Our main results involve the time evolution of the team 
fitness, the specific goal distribution and the home ad- 
vantage which are compared to recently published results 
for soccer Hl| ■ In addition, we will also analyze the 
properties of promoted teams and propose an explana- 
tion for the success of the best teams. Our results can be 
used to estimate the stochastic contributions which influ- 
ence a match outcome. These findings allow to present 
a simple method for the prediction of match results and 
match winners in good accuracy to the real outcomes. In 
contrast to the public opinion, we will show that the vari- 
ance of performance differences between handball teams 
is less pronounced than it has been found for the Ger- 
man soccer league. The dominance of a few teams like 
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THW Kiel, SG Flensburg-Handewitt, TBV Lemgo and 
HSV Hamburg in the last years can be mainly explained 
by a significant increase of the total sum of goals in a 
match and improved attack qualities [22|, [24[ • 



DATA BASIS 

Wc have downloaded the match results of the German 
Bundesliga from http://www.sis-handball.de. For techni- 
cal reasons, like a non-constant number of teams in earlier 
years we have omitted all seasons before 2001/2002. The 
last season was 2010/2011. The total number of matches 
used in this study was 3060. The second league consists 
of a northern and a southern division where each divi- 
sion consists of 18 teams. The best teams are promoted 
in the following season into the Bundesliga. Throughout 
the manuscript, we denote the values related to the num- 
ber of goals in a match with g while values over a season 
are denoted by the capital letter G. 



RESULTS 
Statistics of a match 

We start our analysis by the investigation of the inher- 
ent characteristics of the game. The win probability at 
home is given by 58.9%. This value coincides well with 
recent values for the Spanish team handball league where 
a home win probability of 61% has been found 15|. The 
guest win probability is given by 33.2% and a draw be- 
tween both teams appeared with a probability of 7.9%. 
For 47.2% of all teams, a positive goal difference after 34 
match days has been found which roughly corresponds 
to the first eight teams of the table. The percentage of 
goals scored by these teams compared to the total sum of 
goals is given by 50.8%. This indicates that eight teams 
in a season throw more than half of the total number of 
goals. 

The largest total number of goals per match has been ob- 
served in December 2005 in the match THW Kiel vs. SC 
Magdeburg. The result was 54:34. In agreement, the 
largest number of total attacks with 160 was also found 
in this match [3] ■ The lowest total number of goals was 
32 as it was found for the match FA Goppingen vs. SG 
Willstatt/Schutterwald (19:13) in March 2002. The 
largest goal difference results from the match HSV Ham- 
burg vs. Wilhelmshavener HV in March 2008 (44:17). 
Some basic properties of a single match like the mean 
number of goals g, the home goals gn and the away goals 
gA as well as the corresponding variances are presented 
in Tab. HI The non- vanishing value for the difference be- 
tween gn and g a indicates the presence of a home advan- 



TABLE I: Mean number of goals g, home goals gn, away goals 
g a for a single match and the variances a 2 for the correspond- 
ing values. 

9 9h gA 



Mean 57.19 29.53 27.66 
cr 2 53.88 25.42 23.81 



tage which is given by [l[ 



Affh = g H - 9 a 



(1) 



where we have found a value of Ag/j = 1.87. Com- 
paring this number to the total number of goals gives 
a ratio of Ag^/g — 0.033 which is nearly negligible com- 
pared to soccer where this ratio has been determined to 
0.17 0, [2l|. Thus, we conclude as a first point that the 
home advantage is nearly negligible for team handball 
by roughly two goals. Thus it becomes clear, that long 
series of home winnings as they have been claimed for 
SG Flensburg-Handewitt and THW Kiel are related to 
the quality of the teams and not to an explicit home 
strength. 

The distribution of home and guest goals gn/A is P re_ 
sented in Fig.[TJ It can be seen that the goal distribution 
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FIG. 1: Distribution of home goals gH and guest goals <?a. 

can be well described by a Gaussian function with ex- 
treme values for g = 13 and 54. The variance is given by 
a 2 n , = 25.5. In agreement to recent studies where it has 

9H/A ° 

been shown that on average nearly 50-60 attacks will be 
performed by a single team in a match jTHHHHH, 
respectively a total number of roughly 120 attacks for 
both teams [22|, [25|, (2(| , a goal efficiency of approximately 
50% can be estimated. At the end of this section, we will 
show that these properties are well reflected by Binomial 
statistics. 

The significant evolution of the total number of goals in 
a match as presented in Fig. [5] can be explained by the 
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strict novel interpretation of improved attack strategies 
like the first and the second wave as initiated by rule 
changes in 1997 [H, [H [H [1| . It is remarkable that a 
significant increase from 52 to 59 goals can be indicated 
from 2001/2002 to 2010/2011 while a general increase of 
roughly 18 goals can be observed from 1992/1993 which is 
related to emerging professional structures and improved 
strategies [23j. It has to be mentioned that a slight de- 
crease can be also observed for the last two seasons. We 
assume that this decrease is related to an improvement 
of defense concepts. 

The detailed values for the seasonal home advantages cal- 
culated by Eqn. Q]are presented in Fig. [3] It can be seen 
that the home advantage as given by 1.2 — 2.4 goals is 
small compared to the total sum of goals. In general, 
smaller values in agreement to soccer [2 11 ) can be observed 
for the last 3 seasons. 




4 6 
Season n 

FIG. 3: Home advantage Ag h = g H — Qa for all seasons. 
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FIG. 2: The number of goals g per match for a spe- 
cific season n. The circles denote the investigated seasons 
from 2001/2002-2010/2011. A general increase starting from 
1992/1992 from roughly 41 to 59 goals can be observed. 



Evolution of team fitness 

We further studied the evolution of the team fitness 
over a season and between several years. The general 
concept of team fitness allows a quantitative description 
of the performance of the team compared to the other 
teams [H, [5l| . It has been in detail discussed in [l| , that 
the best estimator for the fitness of a soccer team is given 
by the average goal difference of the team per match. The 
underlying studies have also shown that this quantity re- 
mains in principle constant for each team over a season 
with small fluctuations [l|. To study this property for 
handball teams, we have plotted the explicit goal differ- 
ence for each team after a half season (N=17 matches) 
AGi and the subsequent half season AG2 in Fig. The 



FIG. 4: The correlation of the goal difference for the first 
(AGi) and the second half of a season (AG2). 



correlation between both quantities can be estimated to 
r 2 = 0.88. This large value indicates that the fitness of a 
handball team is highly correlated over a season in agree- 
ment to soccer |l|. 

To investigate this point in more detail, we have calcu- 
lated the autocorrelation function 



h(At) =< Agij^Agikito + At) > 



(2) 



in Fig.[5]as described in where Agij denotes the differ- 
ence of a match of team i vs. team j with the result gi : gj . 
We have found an average value of < ft, >= 11.38 ± 0.19 
which is represented by the straight line. The significant 
increase at At = 17 corresponds to the fact that the op- 
ponent team is identical to irj- A further explanation and 
more insights into the occurrence of this large correlation 
can be found in 0, [2lJ . A slight non-monotonic decrease 
of the autocorrelation function can be observed for all 
match days with At < 14. To investigate this decay in 
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more detail, we have fitted the corresponding values with 
the following function 



h(At) = a + c 2 exp(-At/r) 



(3) 



which gives c x = 11.2 ± 0.26, c 2 = 2.76 ± 0.63 and 
t = 3.31 ± 1.58. Hence one can conclude, that the decor- 
relation time of r of 3 — 4 match days represents a short 
time decay. Therefore one can assume that the outcome 
of the actual match influences the results that will be ob- 
tained in the subsequent 3 to 4 matches. 
The fluctuating values for At > 20 can be also observed 
in the German soccer league 0] . In addition, we are able 
to observe a small decrease of h(At) over the complete 
season in contrast to soccer results [l|, [2l|. Therefore 
fluctuating values for the team fitness can be identified 
on short as well as on longer timescales. 
The long time correlation over years for team i by the 




FIG. 5: Autocorrelation function h(At) given by Eqn.[2]where 
the straight line represents an average value of < h >= 
11.38 ± 0.19. Inset: The autocorrelation of 14 successive 
matches fitted by Eqn. [3] The corresponding values are 
ci = 11.2 ± 0.26, c 2 = 2.76 ± 0.63 and r = 3.31 ± 1.58. 

goal differences can be studied by the summed values for 
match days t = 1 — 17 given by AG^i and t — 18 — 34 
(AGi^)- Therefore we divided each season into two parts 
to improve the statistics which results in 2n values for 
each team staying for n subsequent seasons in the Bun- 
desliga. An expression for the seasonal autocorrelation 
of the team fitness is given by the relation 



= < AGij(no)AGi, m (n + An) > 
v( U) ~ < AG iA (n )AG it2 (n ) > 



(4) 



with j, m — 1,2 denoting the first or the second part 
for the corresponding season at no and no + An. The 
autocorrelation value for An = corresponds to the cor- 
relation of the first and the second half of each single 
season at no which also expresses the normalization con- 
stant. 



The results as well as the corresponding values for soccer 
are presented in Fig. [6l 

It is remarkable, that a nearly identical decorrelation 
time compared to the results derived for soccer in 
Ref. 2l| can be observed. To explain these effects it 
was discussed [2l[ that short time effects between subse- 
quent years disappear after two seasons. We assume that 
the slightly larger values for team handball as evident for 
season differences of An = 3,4 can be related to the long 
time dominance of a few teams. We therefore prop ose 
that economic reasons as discussed for soccer [l|, l2lj are 
also able to explain the decay of the fitness values be- 
tween subsequent seasons. 




FIG. 6: Autocorrelation function for the summed goal differ- 
ence between following half seasons. The circles denote the 
results for handball while the triangles are soccer results from 
the German Bundesliga(1995/1996-2010/2011) which have 
been published in Ref. [2l| . 



Variance analysis: Stochastic contributions 

It has been discussed in 0, [2l[ that stochastic contri- 
butions play a dominant role for the outcome of soccer 
match results. A method to determine the strength of 
these contributions is given by an analysis of the cor- 
responding variances. The evolution of the variance for 
the goal differences for single matches of a team can be 
expressed by 



'Aff(t) 



Aa 9 

t 



(5) 



where the stochastic contributions are contained in the 
second term of the right hand side. The variance for 
t — y oo matches given by lim^oo CAg(t) = a Aa estimates 



the variance of the team fitness in the limit of negligible 
stochastic contributions and can be obtained by a linear 
regression. The term A& g /t contains the stochastic con- 
tributions for the total of t matches played. The method 
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and the derivation of Eqn. [5] is in detail explained in 
Refs. 0, [2l|. To improve the statistics we have not only 
used the first t matches of a season but used all sets of 
t successive matches of a team for the averaging. In ad- 
dition, we also subtracted the home advantage for the 
specific season from all results which gives the neutral 
goal difference Ag = (g H - 1/2 Ag h ) - (g A + l/2Ag h ) = 
g + — <7_. The values are shown in Fig. [7] Regarding the 
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FIG. 7: The variance of Ag(t) averaged over all years and 
teams. The straight line is a fit according to Eqn. [5] 

linear regression, we have found a Ag — 13.27±0.0002 and 
A-Ag — 30.522 ± 0.007. We also performed an identical 
analysis for the goals g + and the goals against as de- 
fined above. The correspon ding values for team handball 
and soccer as derived in [H. [21| are presented in Tab. HU 
It has to be mentioned that a direct comparison between 

TABLE II: Variances a 2 for t — ¥ oo matches and stochastic 
term A according to Eqn. [5] for the neutral goal difference 
Ag — g+— g~, goals g+ and goals against g_ for team handball 
results denoted by the subscript HB and soccer results given 



Values Ag 


9+ 


9- 


J2 


13.3 


8.2 


3.7 


Arb 


31 


17 


22 


°% 


0.24 


0.076 


0.06 


As 


3.0 


1.7 


1.3 



the values for both team sports is not possible due to the 
different total numbers of goals per match. Therefore 
the ratio of the total number of handball goals and soc- 
cer goals in a match has to be determined. This value is 
given by gHB/gs — 57.19/2.75 « 20.8 as mentioned in 
21|. 

The transferred soccer terms for an average number of 
g = 57.19 by regarding Tab. [TT| are given by Aa 9 ,s = 



A s • 20.8 and a\ gS 

^Ag,s/<^Ag,S 



a s • (20.8) which gives for the ra- 
tio A\ n si a\„ a — 0.64. The identical relation for team 



handball yields Aa 3 ,hb / hb = 2.3. The compari- 
son between both ratios indicates the influence of the 
stochastic contributions on the team fitness [H,[2l[. Thus, 
it can be clearly seen that if the typical sum of goals in 
a soccer match would be identical to team handball, a 
general smaller stochastic contribution can be found for 
soccer results. This further implies that the differences 
in the fitness for different teams in soccer are broader 
compared to handball and vice versa 2l[. Hence, we can 
conclude that the seemingly significant team fitness dif- 
ferences present in team handball are mainly related to 
the large number of total goals and not directly to the 
distinct qualities of the teams. 

To study the characteristics of the handball goal distribu- 
tion of a team per match, it is worthwhile to compare the 
ratio A/\ g / < g > to thegoal efficiency of a team as it has 
been discussed in Ref. [2J and previously in this section. 
Inserting the values of Tab. [TT1 we have found a ratio of 
A/Agl < g >= 0.55 while the goal efficiency is roughly 
sa 0.5 as mentioned previously in this section. Hence it 
can be concluded that throwing a goal is comparable to 
throwing a coin due to a nearly identical success prob- 
ability. Therefore the Poissonian statistics which have 
been found for soccer Q have to be replaced by Binomial 
statistics for team handball. We finally conclude that the 
distribution of goals per team in a match is given by a 
Binomial distribution function which is also validated by 
the ratio Aa 3 / < g >= 0.55 in good agreement to the 
expected value of 0.5. 

To estimate the influence of stochastic contributions on 
a match outcome, we have calculated the values for the 
relation {AAg/t)/a 2 Ag ^ according to Eqn. as presented 
in Fig. [Bl Compared to soccerQ, where it was found that 
the stochastic contributions decay to 1/e after 30 match 
days, we have found an identical decay for team hand- 
ball after 7 match days. This observation mainly relies on 
the larger total number of goals as it has been discussed 
above. One can conclude, that this fact in combination 
with the corresponding smaller stochastic contributions 
leads to a meaningful table after the tenth match day 
which displays the real quality of the teams in good ac- 
curacy. It becomes obvious that the variances for the 
average goal difference which express the team fitness 
follow a significant evolution in time with a steady de- 
crease of the stochastic contributions. 
The smaller stochastic contributions to a single match 
compared to soccer also allow a better prediction of 
match results. To investigate this in more detail, we have 
taken the average goal difference Agij(no) of a team at 
the (t — l)-th match day of a season no and have esti- 
mated the match goal difference at match day t between 
two teams i,j by AAg ijtt = Ag itt -i{n a ) - Agj^i(n ) 
for the outstanding match at the £-th match day. By 
adding the home advantage, we are able to compare our 
predictions with the real results. The corresponding vari- 
ances for a single match resulting from comparison with 
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Attack and defense strategies and the properties of 
promoted teams 

It has been recently discussed that the strategy of suc- 
cessful handball teams focuses more on the attack instead 
of the defense [22|, |2J, |26| . This assumption is validated 
by Fig. [TUl where the goal difference for each team af- 
ter one season with 34 match days is plotted against the 
scored goals G + and the goals against G_. The teams 
which have a goal difference AG(^34) larger than 150 are 
printed as filled triangles. By linear regression, we have 
calculated the slopes for the scored goals and the goals 
against for all teams with a goal difference AG < 150. 
We have found values of 0.64 for the attack and —0.36 for 



FIG. 



Relative stochastic influence on the overall variance 



of <j\„ after t matches. 



the real results are shown in Fig. [§] It can be clearly 
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FIG. 9: Variances of the predicted average match goal differ- 
ences AAgij t t to the real results for all match days. Inset: 
The probability for a correct prediction of a winner for all 
match days averaged over all seasons. 



seen that a significant decrease can be observed until the 
tenth match day in agreement to the results shown in 
Fig. [5] which indicates better predictions. 
Furthermore we were also able to estimate the winning 
team by the same procedure. The probability of a cor- 
rect prediction is given by an accuracy of 74% as shown 
in the inset of Fig. [SJ It has to be mentioned that this 
value is significantly larger than for soccer, where the 
correct winner prediction is around 52% [2lj |. 
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FIG. 10: Goal difference after 34 match days and the corre- 
sponding goals G+ and goals against G_. Teams with goal 
differences larger than 150 are plotted as filled triangles. 

the defense. It can be seen that the results for the scored 
goals and the goals against for teams with AG > 150 
are significantly located above the corresponding slopes. 
Thus we conclude, that the best teams over all years have 
a stronger attack compared to the rest of the league while 
the defense is slightly more worse in agreement to recent 
discussions [22 , 24 , 2(| . This fact has been often assumed 



in the literature but was not analyzed in full detail 24 [ . 
The general correlation coefficients for teams with a pos- 
itive goal difference AG>o and a negative goal differ- 
ence AG<o between the number of scored goals G + and 
goals against G_ and their corresponding goal differences 
AG(£34) after 34 match days are presented in Tab. Mil 
The occurrence of an asymmetric behavior can be clearly 
identified. Teams with positive goal differences mainly 
achieve a stronger correlation of AG(i34) with the attack 
(0.797) while the correlation with the defense is signif- 
icantly weaker (-0.231). In contrast, we have found for 
teams with a negative goal difference a larger correlation 
coefficient of -0.597 with the defense while the attack is 
weaker correlated (0.449). The direct correlation between 
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TABLE III: Correlation coefficients between the goal differ- 
ence AG(t34) for teams with a positive AG>o and a negative 
goal difference AG_ with the number of scored goals G+ and 
goals against G_. 





G+ 


G- 


AG> 
AG«, 


0.797 
0.449 


-0.231 
-0.597 



attack and defense is given by 0.403 for teams with a pos- 
itive goal difference and 0.449 for teams with a negative 
goal difference. These values are in complete disagree- 
ment to recent results for soccer where a strong correla- 
tion between attack and defense has been validated 21 1 . 
To investigate these findings in more detail, we will show 
that the analysis of the variances a g+ , a g _ for the goals 
and the goals against in a match as presented in Tab. |TT] 
can give further insights. The ratio cr g+ /a g _ for team 
handball is given by 2.2. This indicates that the attack 
properties expressed by the number of thrown goals are 
broader distributed than the number of goals against. 
For soccer, the corresponding ratio gives 1.27 which is 
significantly smaller. Hence, due to the study of these 
values as well as the differences for the study of the cor- 
responding slopes in Fig. [101 it can be concluded that 
the attack qualities for handball teams are significantly 
broader distributed than the defense qualities in agree- 
ment to Fig. [TUJ 

As a last point we have calculated the properties of pro- 
moted teams. The values for the goal difference AG after 
34 match days for season n in the second league and the 
subsequent n + 1 season in the Bundesliga have been cal- 
culated and presented in Fig. [TTJ It can be clearly seen 
that all teams have a negative or negligible positive goal 
difference in the following Bundesliga season. The lin- 
ear regression of the goal difference follows a slope of 1 
and the intercept is given by « —325 goals, These val- 
ues correspond well to the intuitive observation, that the 
establishment of promoted teams in the Bundesliga is a 
very challenging task. The general large value of -325 
goals demonstrates the qualitative differences between 
the Bundesliga and the second league. 



DISCUSSION 

We have analyzed the results of the German Handball 
Bundesliga for 10 seasons starting from 2001/2002. Our 
findings have shown a significant increase of the sum of 
goals per match in the last years. We are able to ex- 
plain this increase by novel attack strategies which allow 
a rapid turnover and an acceleration of the game. De- 
spite this increase, we have found a nearly constant home 
advantage represented by roughly two goals. It has to be 
noticed, that compared to the total sum of goals, the 
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FIG. 11: Values of the goal difference for the league climbers 
in the Bundesliga and the second league. 



home advantage is nearly negligible. 
In contrast to soccer, we have found a binomial distribu- 
tion function for the number of goals scored by a team 
in a match. A simple picture for the goal efficiency of an 
attacking team is given by the throwing of a coin. 
In the last years, the dominance of a few teams in the 
Bundesliga has lead to a larger discussion. It has been 
argued, that the disappearance of surprises like the win- 
ning of outsiders would lead to a minor public interest. 
In agreement to these arguments, we have clearly shown 
that the stochastic contributions to a handball match 
which represents the mentioned surprises are significantly 
smaller compared to soccer. However, by a direct trans- 
formation of the corresponding values, we were able to 
show that the intuitive dominance of these teams is ex- 
clusively related to the large number of total goals in a 
match. 

By analyzing the results for the team fitness expressed by 
the goal difference, we have indicated a short time decay 
within 5 match days after the fitness correlation reaches 
a constant value. In general, a slight decrease over the 
season has been also validated. These findings are in 
disagreement to soccer results, where nearly constant fit- 
ness values over 34 match days has been indicated. We 
assume that these variations can be explained by the long 
duration of the season, mostly from September to June. 
In addition a lot of the players of the German Bundesliga 
are involved in national teams. It has to be noticed that 
each season is intercepted by a World or an European 
championship which facilitate injuries as well as an ex- 
haust of the players. We propose that these additional 
matches as well as training effects result in decreasing 
fitness values. 

In addition, we have also found a nearly identical decay 
between subsequent seasons for the long time fitness be- 
havior compared to soccer results. These findings give a 
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first hint that economic facts and other circumstances as 
discussed in Ref. 



21 



are also relevant for team handball. 
Finally we have shown that successful teams strengthen 
their attack instead of the defense. These findings are 
in good agreement to recent studies concerning the de- 
velopment of successful team strategies 22, 24-26J. In 
contrast to soccer, where the correlation between offense 
and defense is nearly identical, we have validated that 
the offense in team handball is more pronounced, specif- 
ically for the best teams. 

Due to the small stochastic contributions to the match 
results after ten match days, we have proposed a simple 
prediction method for the outcome of handball matches. 
We have been able to determine the winning team with 
a probability of roughly 74%. 

Hence we assume, that the conceptual analysis of team 
handball and soccer results which has been presented pre- 
viously and in this work can be also applied to other types 
of sports, e. g. basketball and may help to offer a sys- 
tematic comparison. 
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